The paper deals with evaluation of magnitude of changes in chlorophyll concentration, chlorophyll density and relationship of chlorophyll density with net primary productivity of mixed winter crop (wheat and mustard) community at Gujar lake margin in the district Jaunpur (U.P.). The chlorophyll concentration of each component of crops, dominant weed Cynodon dactylon (Linn.) Pers. and 'other weeds' have shown increasing trend in the beginning and reached their peak values at around 75-90 days. Thereafter, values declined sharply. Maximum chlorophyll density value of total crop (wheat and mustard) was 2015.77 mg m -2 and for total weeds was 810.08 mg m -2 , both at the age of 90 days of crop. There was a significant positive correlation between productivity and chlorophyll density of total crop and total weeds.
INTRODUCTION
The chlorophyll of plant community is an important parameter for characterizing photosynthetic productivity of an ecosystem. Newbould (1967) and Milner and Hughes (1968) indicated the importance of chlorophyll concentration estimation as a quantitative measure of the photosynthetic system in all International Biological Programme projects. The community chlorophyll concentration per unit area is an example of community homeostasis (Odum 1971) . Leaf chlorophyll is a good indicator of photosynthesis activity (Chaoyang et al. 2008) . Several ecological processes, particularly phytomass and production are influenced by the amount of chlorophyll density per unit area (Misra and Mall 1975 , Ambasht et al. 1983 , Gitelson et al. 2006 . But this kind of study an evaluation of magnitude of the changes in chlorophyll concentrations in terms of both dry weight of plant material and ground area of margin of 'Gujar Tal' with specific reference to crop-weed contribution in different ages of mixed winter crop is a few in tropical climate.
MATERIAL AND METHODS
Study site: The present study was conducted from November 2008 to first fortnight of March 2009 in the north western part, 28 km from Jaunpur city and 1.5 km away in the west of Khetasarai town area at lake margin of in the tropical semi-arid region in eastern U.P. The study site was 50-200 m with slight sloppy topography about 7-12°C. Major part of the study site was inundated with water after first fortnight of July to September during the year of the study. The texture of soil was more or less sandy clay loam in first depth (0-10 cm) and clay loam in last two depths (10-20 cm). The soil pH of the study site ranged in the alkaline side between 7.0-8. Sampling, experimental observation and calculation: On the basis of Importance Value Index (IVI), C. dactylon (Linn.) Pers. the most dominant weed was studied separately and remaining weeds were put together as 'other weeds'. Crops IVI was quite high for T. aestivum and B. compestris, which were selectively cultivated and were observed dominant for mixed crop.
Fresh samples of wheat, mustard, dominant weed and 'other weeds' were collected separately from the study site in proportion to their density and brought to the laboratory in ice cans containing ice to avoid the breakdown of pigment. Plant components were separated and divided into four subsamples, one to obtain a constant dry weight in an oven at 80°C for 48 h and other three for chlorophyll determination. 0.25 g of the plant sample was placed in 15 ml of 80% acetone in stoppered conical flask, kept overnight in a refrigerator at 4°C and later homogenized and centrifuged at 3000 × g for 15 minutes within 80% acetone. Optical density of the extracts was measured in spectrocolorimeter at 633 and 645 nm wavelengths for chlorophyll determination. Plant samples were taken for known area of lands (quadrats) and chlorophyll content for m -2 was calculated.
The amount of chlorophyll a and b were calculated by using formulae given by Machlachlan and Zalik (1963) The total chlorophyll value was obtained by adding chlorophyll a and b. The density of chlorophyll was then calculated per unit area of ground. The harvest method (Odum 1960 ) was followed to determine the phytomass and net primary production. The net primary productivity of different components of crops and weeds was calculated on dry weight basis and expressed in g m -2 day -1 (Singh 2012 ) used in statistical correlation. (Table 1) . The chlorophyll concentration of each component of crops and dominant weed reached their peak value at the same time (75-90 days), although it fluctuated up to 90 days in 'other weeds' as 38 other weed species had different periodicity, some extremely short lived and some remained up to the end of crop maturity. Their appearance was largely attributed dormancy, germination requirement and soil moisture, which gave fluctuation in chlorophyll concentration. The most significant feature of recurrence of weed flora at intermittent interval is through staggered germination brought about dormancy phenomenon (Branchley and Warington 1933).
RESULTS AND DISCUSSION
Chlorophyll density: In mixed crop of wheat and mustard the peak chlorophyll density for wheat was 756.69 mg m -2 whereas for mustard crop was (Kumar and Joshi 1972) , Gomati riparian agroecosystem at Jaunpur 1.99 (Ambasht et al. 1983 ) and 2.83 (present study).
Statistical analysis: Correlation of plant chlorophyll density (g m -2 ) as independent variable and productivity (g m -2 day -1 ) as dependent variable has been depicted in Fig. 1 (a and b) . It is clear that the chlorophyll density for total crop and total weeds vary significantly showing contrast in the productivity of the total crop and weeds, as chlorophyll concentration gives direct relationship with the rate of production. There was highly significant positive correlation (r=0.903, p=0.002) between chlorophyll content and productivity of total crop (Fig. 1a) . Though positive correlation was also obtained for total weeds between chlorophyll density and productivity but it was insignificant (r=0.580, p= 0.131) (Fig. 1b) which might be due to their staggered germination, short life span and more biotic pressure on some of the weeds. The rainy season submergence and exposure also increase the fertility status on the lake margin. Therefore, the lake margins, which are left as neglected wasteland if used for winter crop cultivation, can be highly productive due to more chlorophyll and nutrient contents. There are more than dozen 'tals' in District Jaunpur among them 'Gujar tal' is the biggest one, i.e., locally known by people 989 'Bigha' and about 200 ha (Ambasht 2008) . If intensive crop cultivation is done at lakes margin especially for winter crop it may increase the GDP (Gross Domestic Production) of the nation. Fig. 1. (a and b) Relationship between productivity (g m -2 day -1 ) as dependent variable and chlorophyll density (g m -2 ) as independent variable at study site during winter crop period.
